Ketones as electrophilic substrates of lipoxygenase.
The rate-limiting step of the lipoxygenase reaction involves the abstraction of a hydrogen from the methylene carbon of a 1,4-diene. One possibility for the mechanism of the enzyme is the abstraction of this hydrogen as a proton to generate a carbanionic intermediate or transition state. In order to investigate this possibility, 5-, 8-, 12-, and 15-hydroxy-eicosatetraenoic acid were oxidized to the corresponding ketones and these ketones were assayed as substrates of the 5-, 12-, and 15-lipoxygenases from rat neutrophils, rat platelets, and soybeans, respectively. The ketones were in no case better substrates than arachidonic acid and in some cases the hydroxyeicosatetraenoic acids were equally active as the corresponding ketones. Since no increased rate of oxidation for these electrophilic substrates was observed, it is concluded that no transition state with carbanionic character is generated in the rate-determining step of the lipoxygenase reaction.